Down-regulation of human papillomavirus E6/E7 oncogene by arsenic trioxide in cervical carcinoma cells.
Arsenic trioxide (As2O3) has been implicated as a promising anticancer agent for treatment of many cancers including acute promylocytic leukemia. However, the molecular mechanisms are not yet fully defined in solid tumor cells, especially cervical cancer cells carrying human papillomavirus (HPV) genome. To analyze detailed mechanisms in vitro, we treated As2O3 to transformed HeLa cells, a well-studied cervical cancer cell line carrying HPV-18 sequence, and investigated its antiproliferative, antiviral and antimetastatic effects. As2O3 reduced survival and growth of HeLa cells in a dose- and time-dependent manner. Several indicatives of apoptosis were demonstrated by DNA fragmentation assay, DAPI nuclear staining and FACS analysis, respectively. Protein levels of p53 and cleavage of poly(ADP)-ribose polymerase were increased in a dose-dependent manner following treatment of As2O3. In parallel, semi-quantitative reverse transcription-polymerase chain reaction showed that the treatment inhibited HPV-18 E6/E7 viral gene expression in HeLa cells. Using transient transfection and CAT ELISA, we also found that AP-1 sites, located proximal to HPV-18 upstream regulatory region (URR) promoter, could be the major target sites for As2O3. Furthermore, As2O3-treated HeLa cells showed lesser capacity of invasion than those of untreated cells by in vitro invasion assay. Taken together, we proposed that antiviral effect, i.e. down-regulation of HPV E6/E7 oncogenes through targeting for AP-1 sites located in HPV URR might be associated with antiproliferative effect, i.e. induction of apoptosis as be resulted from the accumulation of p53, and that antimetastatic effect could be due to the targeted inactivation of AP-1, a transcription factor required for the expression of MMP-1 and -3. Therefore, our finding may provide a logical basis for the development of a new agent treating HPV-associated cervical neoplasia.